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.‘ concern

== Preliminary data from the GERB instrument exhibit
systematic asymmetry in the SW flux diurnal evolution

=) SUCh asymmetries are not found in the CERES-TRMM
BB SW ADMs used to convert the directional BB GERB
SW radiances to fluxes
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Monthly Mean Diurnal Evolution (from sunriseto sunset)
Clear ocean GERB(-like) SW fluxes (monthly mean data at the 3x3 SEVIRI pixel resolution -Aprii 04-)
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High frequency noise — cloud contamination

(3)[37.70 N, 25.41 E]

3 5 9 12 15 18

Time [UTC]
{6y [12.43 5, 46.78 E]

3 6 9 12 15 18
Time [UTC]
{9 [21.37 5,41.29 E]

306 9 12 15 18
Time [UTC]



Selected ocean footprints (3x3 SEVIRI pixel resolution)
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.‘ GERB unfiltering

RN

SEVIRI NB measurements — spectral distribution of the observed radiation
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C = GERB corr. factor

o = SEVIRI unfilter factor
Spectral conversion: polynomial regression on the SEVIRI NB radiances
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) Data base of theor etical SBDART spectral radiances curves at TOA assuming
L ambertian surfacereflectance

=) Regression coefficients evaluated for 10 SZA valuesindependently of surface
type and cloud condition



!A Radiance-to-flux conversion

%% Use of the CERES-TRMM BB SW ADMs

BU T : CERESfootprint sizeon TRMM =~ 10x10 km
Mean of 3x3 SEVIRI pixels SW radiances

7 L:fSEC RI ( ‘95'“’6{’m1¢ n)

F 3.SEVIRI (Hsm)_ R\adm( Hsm, a/m’ ¢ n)

N
Based on the average S.I.
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: f f
GERB SW correction factor = L'5zre/35evir / L3 sgvir

Up-sampling of L';grg from the nominal GERB footprint
resolution to the high 3x3 SEVIRI pixel resolution



Bin averaged radiance ratio

(A) SZA Dependence
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— Good agreement between C, and
Cy, when averaged over all scenes . Clear Ocean [2004-04-25]
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— Asymmetry problem pointed out above
clear ocean surface may till be seriousin
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— Correcting the SEVIRI based spectral
modeling by GERB allows only part of the
modeling errors to be removed
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F!A New Spectral Modeling

%+ Empirical relations used:

Database of co-angular CERES and SEVIRI measurements
(March, April and July 04 FM2/FM3 ES8 Edition 2 CERES data)

where ¢; aresur face types dependent (OC, DV, BV, DD, and BD) but

L sevir (Legres = Co + €y Ligg + € L% +C5 Ligg + C4 LTy g + C5 SZA + CgY
Independent of the cloud condition ! /

¥
GLINT ANGLE
e |, CAN NOT BE DETERMINED FROM CERES DATA

f — | uf .
L seviri = LY sevirn i/ On; e D)

where o, ISatheor etical unfilter factor calculated from a database of
theoretical spectral radiances (assuming Lambertian surface reflectance



GERB Averaged Spectral Response Function
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1. All Scenes [2006-01-15]

(A) SZA Dependence (B) VZA Dependence (C) RAA Dependence
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2. Clear Ocean [2006-01-15]
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16 Days Mean Diurnal Evolution (from sunrise to sunset)

Clear ocean GERB(-like) SW fluxes (16 days mean data at the 3x3 SEVIRI pixel resolution -16 to 31 January 06-)
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) Conclusions

o A ._ et ..
|

1. The primary cause of the asymmetry problem is the
SEVIRI spectral modeling.

2. Empirically derived surface type dependent NB-to-
BB equations have shown their usefulnessin the
reduction of the asymmetry problem.

3. Deficiencies in the cloud screening algorithm and
hence in the scene identification essentially lead to
add a high frequency variability (noise) in the GERE
SW Hux time evolution.

4. The cloud contamination of ¢, Is more problematic
as the efficiency of GERB in correcting the SEVIRI
spectral modeling Is reduced.




-

l%'-'-"'l

.‘ Resolution enhancement limitations:
R M

3+ GERB and SEVIRI images recorded at = times
= temporal matching needed

1.5 Scene types independent
GERB pixd

100% clear

3x3 SEVIRI pixels footprint 100% cloudy

S3 footprint for which the CF,(x,y) will be cloud contaminated
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Resolution enhancement (1)

R M

= Jp-sampling of thefiltered GERB radiances from the nominal
GERB footprint resolution (i, J) tothe 3x 3 SEVIRI pixels
resolution (X, y).

BUT: rather than Lfsgrg Weuse CF = L cqp/L sy R

FIRST: Fluxesat the GERB footprint resolution (i, |) are
derived from the 3 x 3 SEVIRI pixels(x, y) based flux estimates

Foerali 1) = (X, PSF(i,, X, y) . F(x,y)). CF_(i, ])
= CF_(i,]) = correction of SEVIRI by GERB

SECOND: improvement of the spatial resolution of GERB
fluxes by use of SEVIRI high resolution information

Feera(ls 1) = 22y PSF(i, J, X, y) . CR4(X,y) . F (X, Y)




J Resolution enhancement (11)

RN

FINALLY: GERB flux at the 3 x 3 SEVIRI pixelsresolution is
given by [F&3(x,y) = CF,L(X, y) . F3 (X, y)




Clear ocean GERB(-like) TOA albedo (monthly mean data at the 3x3 SEVIRI pixel resolution -Aprif 04-)
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Clear ocean GERB(-like) SW radiances (monthly mean data at the 3x3 SEVIRI pixel resolution -april 04-}
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Clear ocean GERB(-like) TOA albedo (16 days mean data at the 3x3 SEVIRI pixel resolution -16 to 31 January 06-)
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Clear ocean GERB(-like) SW radiances (16 days mean data at the 3x3 SEVIRI pixel resolution -16 to 31 January 06-)

(1) [38.74 N, 41.08 W]

40 [T T T T[T
- —

- — ADM —
R o — 43 —]

B — 53 -
10— ]
0 ol bbb ]

G 9 12 15 18 21 24

Time [UTC]
(4 [11.97 5, 28.09 W

T T T T T
50 [ i
40— |
30 — —
20 —
ofE y
oL | .

G Q9 12 15 18 21 24

Time [UTC]
(7)) [20.80 5, 26,62 W

40 [T T T T[T
0 L |

G 9 12 15 18 21 24

Time [UTC]

o |

L3

Radiance [W.m

o] |

L3

Badiance [W.m

o |

£

Badiance [W.m

30
15
20
15
10

5

70
60
30

30
20
10

=
Lia

(2) [37.00 N, Q.00 E]

[ ]

a 12 15 18 121
Time [UTC]
(511695, L.OOE]

Laa

9 12 15 1%
Time [UTC]
{8) [20.36 5, 0L.OOE]

]

1

Lia

f

9 12 15 18
Time [UTC]

]

1

Radiance [W.m ™~ sr']

<! |

o
o

radiance [W.m

o] |

3

Eadiance [W.m

laa
=)

25
20
15
10

150

._.
[ LY = R ¥
[ B = [

L
=]

=

100

=
=

(3) [37.70 N, 25.41 E]

3 & 9 12 15
Time [UTC]
(6)[12.43 5. 46,78 E]

18

=

3 6 9 12 15
Time [UTC]
(9 [21.37 5,41.29 E]

18

3 & 9 12 15
Time [UTC]



	Diurnal asymmetry in the GERB(-like) SW fluxes

